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$\theta_{1}(z, \tau)=i\sum_{n=-\infty}^{\infty}(-)^{n}e^{(n-1/2)^{2}\pi i\tau}e^{(2n-1)\pi iz}$ ,
$\theta_{2}(z, \tau)=\sum_{n=-\infty}^{\infty}e^{(n-1/2)^{2}\pi i\tau}e^{(2n-1)\pi iz}$ ,
(2)
$\theta_{3}(z, \tau)=\sum_{n=-\infty}^{\infty}e^{n^{2}\pi i\tau}e^{2n\pi iz}$ ,
$\theta_{4}(z, \tau)=\sum_{n=-\infty}^{\infty}(-)^{n}e^{n^{2}\pi i\tau}e^{2n\pi iz}$ ,
$z$ $\tau$ $\theta_{1}$ z











$\frac{\partial^{2}\theta_{i}(z,\tau)}{\partial z^{2}}=4\pi i\frac{\partial\theta_{j}(z,\tau)}{\partial\tau}$ ,
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$x=k^{2}$ $K$ $K$ ’ :
(8) $x(1-x)y”+(1-2x)y’- \frac{1}{4}y=0$ .
$K= \frac{1}{2}\pi F(\frac{1}{2},$ $\frac{1}{2},1x)$ , $K’= \frac{1}{2}\pi F(\frac{1}{2},$ $\frac{1}{2},1;1-x)$ .









$\pi K’=-K\log x+2\sum_{n=0}^{\infty}\{\frac{\Gamma(\frac{1}{2}+n)}{n!}I^{x^{n}}(\log 2-(\frac{1}{1}-\frac{1}{2}\cdots-\frac{1}{2n}))$







$X=K$, $Y:=\sqrt{x}K$ , $Z$ $:=\sqrt{1-x}K$
(8) (9) $\tau$ .




(10) $( \log X)’’=(\log X)^{\prime 2}-\frac{\pi^{2}}{4}Y^{2}Z^{2}$ .
$( \log Y)’=\frac{K’}{K}+\frac{1}{2}\frac{x’}{x}=(\log X)’+\frac{\pi i}{2}Z^{2}$ ,
$( \log Z)’=\frac{K’}{K}-\frac{1}{2}\frac{x’}{1-x}=(\log X)’-\frac{\pi i}{2}Y^{2}$
(11) $(\log Y)’-(\log X)’=$ $\frac{\pi i}{2}Z^{2}$ ,
(12) $( \log Z)’-(\log X)’=-\frac{\pi i}{2}Y^{2}$ .




$B’=A’+ \frac{\pi i}{2}ZZ’=A’+\pi iZ^{2}C$
$=-BC+CA+AB+2(B-A)C$
$=BC-CA+AB$
$C’=A’- \frac{\pi i}{2}YY’=A’-\pi iY^{2}B$
$=-BC+CA+AB+2(C-A)B$
$=BC+CA-AB$ .
$A$ $B$ C Halphen (7)
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: :
$K= \frac{1}{2}\pi\theta_{3}^{2}$ , $\sqrt{x}K=\frac{1}{2}\pi\theta_{2}^{2}$ , $\sqrt{1-x}K=\frac{1}{2}\pi\theta_{4}^{2}$ .
$x$ $\tau$
$x= \frac{\theta_{2}^{4}}{\theta_{3}^{4}}=\frac{e_{2}-e_{3}}{e_{1}-e_{3}}$








1 Halphen generic $X_{j}$
Halphen 2 :
2 $t$ $k_{1},$ $k_{2},$ $k_{3}$ $X_{j}$ $X_{j}(t)=k_{i}$
$(i=2,3,4)$ Halphen ad-bc$=1$ a $,$ $b,$ $c,$ $d$
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$X_{j}( \tau)=2\frac{\partial}{\partial\tau}\log(\theta_{j}(0, \frac{a\tau+b}{c\tau+d})(c\tau+d)^{-1/2})$
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